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ABSTRACT 
Background:  It is of great clinical significance to differentiate between causes of microcytic, 
hypo chromatic anemias, iron deficiency anemia being one of them as it will improve with iron 
supplements. Complete blood picture is unable to differentiate. Iron studies and Hemoglobin 
electrophoresis are expensive tests. This necessitates the need of a cost-effective test and 
therefore we tried to determine the effectiveness of mentzer index in predicting iron deficiency 
anemia. 
Methods:   It was an Observational, Cross-sectional study, conducted in Department of 
General Medicine, Federal government polyclinic hospital, Islamabad. Patients with microcytic 
hypochromic anemia, both from indoor and outdoor were included in study. Iron deficiency 
Anemia was diagnosed by iron studies (serum ferritin, Serum Iron, TIBC and transferrin 
saturation) and then mentzer index was calculated to check accuracy. Patient with normocytic 
or macrocytic anemia or other cell lines deficiency, patients with infectious diseases or 
inflammatory process were excluded from study. 
Results: A total of 155 patients were included in the study. Out of all the patients 145(93.5%) 
had mentzer index of > 13 while 10(6.5%) had mentzer index of <13. All of 150 patients (100%) 
had transferrin saturation lessthan 20 % indicating iron deficiency anemia against 93.5% 
picked up by Mentzer index. The receiver operator curves (ROC) showed that the MCV was 
the most important predictor of anemia while calculating mentzer index. The AUC value for 
MCV was 0.886(CI: 95%, 0.806-0.966, p value <0.000).  MCV value between 52.6 to 63.5 fl 
predicted that the Mentzer index would be above 13, thus suggesting iron deficiency anemia 
with a sensitivity of more than 86%.  
Conclusion: Study findings support the use of Mentzer index, particularly MCV, as a valuable 
tool for predicting iron deficiency anemia.  
Keywords: Mentzer index, Mean corpuscular volume (MCV), Red blood cells (RBC). 
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Introduction 

Iron deficiency anemia (IDA) is a widespread 
public health concern particularly in 
developing countries including Pakistan. Iron 
deficiency anemia is the most common cause 
of anemia worldwide (1). It indicates limited 
or abnormal red blood cells with decreased 
capacities to meet the body’s oxygen (2). 
According to WHO estimates in 2004, Iron 
Deficiency Anemia accounted for 273,000 
cases of mortality, 97% happening in middle- 
and low-income countries (3). 
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In Pakistan, the prevalence of Iron deficiency 
anemia is 70-80% in pregnant patients (4). 
Differentials of microcytic, hypochromic 
anemia have immense clinical significance as 
each has its unique treatment plan and 
prognosis (5). Iron supplements can benefit 
in Iron Deficiency Anemia but unnecessary in 
beta-thalassemia trait; whilst both have 
similar clinical symptoms i.e. shortness of 
breath and fatigue (6). Thus, it is of utmost 
significance to discriminate between the two. 
Complete blood picture is unable to 
differentiate, whereas Iron studies and 
Hemoglobin electrophoresis are costly tests 
thus this necessitate the need of a cost-
effective screening test which is widely 
available.  Although there are many indices 
available, the most convenient in our setup is 
Mentzer Index, calculated as ratio of mean 
corpuscular volume (MCV) to red cell count 
(RBC), indicated as MCV (fl)/RBC count 
(millions per microliter). Index >13 indicate 
Iron deficiency anemia, while a value <13 can 
be a likely indicator of Beta thalassemia (7). 
The purpose of this study was to determine 
the diagnostic accuracy of Mentzer Index to 

predict Iron Deficiency Anemia. Iron Studies 
(Serum ferritin, Serum Iron, TIBC and 
transferrin saturation) were used as gold 
standard to diagnose Iron Deficiency 
Anemia.  Mentzer index was then calculated 
and compared. This may help us derive a 
cost-effective solution to effectively diagnose 
our patients, keeping in mind the regional 
socioeconomic factors.  
 

Methods 

The observational study was conducted in 
department of Medicine, Federal government 
polyclinic (FGPC) Hospital Islamabad for a 
period of 6 months after approval from 
ethical board via letter number FGPC.1. 
/12/2020 dated 15th Nov 2022. Sample Size 
was calculated by using sensitivity and 
specificity calculator and was found to be 115 
with confidence level of 95%, specificity 83%, 
prevalence 41% and Absolute precision 9%. 
Patients with hemoglobin of less than 11 (HB 
<11) of Microcytic hypochromic type, from 
indoor as well as outdoor were included in 
study. Iron deficiency Anemia was 
diagnosed by iron studies (serum ferritin, 
Serum Iron, TIBC and transferrin saturation) 
and then Mentzer index was calculated to 
check accuracy. Patient with normocytic 
anemia, macrocytic anemia, patients with   
other cell lines deficiency, those with 
infectious diseases or inflammatory process 
were excluded from study. The normal 
values for serum iron: 50-70 Microgram/dl, 
TIBC 250-450 and Ferritin10-291 ng/ml were 
taken as reference values for diagnosing iron 
deficiency anemia. Data was analyzed using 
SPSS version 23.  
 

Results 

A total of 155 patients were included in the 
study. The base line demographics of 
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patients included in the study are given in 
the Table 1, describing the mean age, mean 
Hemoglobin, MCV, RBC count and the Mean 
Corpuscular Hemoglobin Concentration 

(MCHC). It also gives an account of the 
distribution of the different parameters 
among the study participants.  

Table 1: Baseline characteristics of the study population (150) 

Variables  Mean ± SD 

Age (Years) 41.55±18.84 

MCV (femtoliters) 68.57±6.42 

Hematocrit (%) 27.48±5.25 

Red Blood Cell (million cells per microliter) 3.95±2.84 

MCHC (grams per deciliter) 29.56±3.63 

MCH (picograms) 22.80±11.21 

White Blood Cell (cells per microliter) 7305.63±2476.38 

Retics (%) 1.32±0.98 

Serum Ferritin (nanograms per milliliter) 6.50±3.32 

Serum Iron (micrograms per deciliter) 20.74±10.15 

Total Iron Binding Capacity (micrograms per deciliter) 390.99±86.42 

Mean Hemoglobin (9g/dl) 7.68±1.85 

Peripheral film 

Microcytosis, Hypochromia, Anisocytosis, Target Cells, Pencil Cells 65(41.9%) 

Microcytosis, Hyperchromasia 84(54.2%) 

Anisocytosis 5(3.2%) 

Target Cells 1(0.6%) 

Hemoglobin 

less than 7 61(39.4%) 

7 to 9 47(30.3%) 

9 to 11 47(30.3%) 

Platelets 

<150,000 3(1.9%) 

150000-450000 124(80.0%) 

More than 450000 28(18.1%) 

Transferrin 
saturation 

<20 % 
>20-50% 

155(100%) 

 
Table 2 gives an overview of the different 
characteristics alongside their P values in 
both the groups based on Mentzer index. 
Those having Mentzer index > 13 had mean 
MCV of 69.19±6.05 as compared to 59.55±4.80 

(p <0.000) in the group with Mentzer index < 
13. RBC count in Mentzer index> 13 was 
3.87±0.63 as compared to 5.11±0.70 in the 
group with Mentzer index < 13. (p <0.000). 

 
Table 2: Comparison of demographic and hematological parameters by Mentzer Index Status 

Variables 
Mentzer Index 

p-value 
> 13 < 13 

Age  41.93±18.97 36.00±16.82 0.338 

MCV  69.19±6.05 59.55±4.80 0.000* 

Hematocrit  27.24±5.21 31.04±4.69 0.027* 

RedBlood cell  3.87±0.63           5.11 ±0.70 0.000* 

MCHC  29.72±3.62 27.22±3.13 0.035* 

MCH  22.92±11.38 21.02±8.57 0.857 

White Blood Cell 7238.53±2410.87 8947.0±2025.02 0.030* 

Retics  1.33±1.0 1.26±0.57 0.82 
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serum Ferritin  6.43±3.30 7.39±3.61 0.383 

Serum Iron  20.54±10.12 23.60±10.75 0.350 

Total Iron Binding Capacity 393.08±86.03 360.70±99.90 0.25 

Hemoglobin (g/dl) 7.66±1.88 8.00±1.54 0.569 

Gender Male 45(31%) 3(30%) 0.940 

Female 100(69%) 7(70%) 

Hemoglobin less than 7 59(40.7%) 2(20%) 0.106 

7 to 9 41(28.3%) 6(60%) 

9 to 11 45(31%) 2(20%) 

Peripheral film Microcytosis, Hypochromasia, 
Anisocytosis, Target cells, pencil 
cells 

60(41.4%) 5(50%) 0.893 

Microcytosis, Hypochromasia 79(54.5. %) 5(50%) 

Anisocytosis 5(3.4%) - 

Target cells 1(0.7%) - 

Platelets <150,000 3(2.1%)  0.892 

150000-450000 116(80%) 8(80%) 

More than 450000 26(17.9%) 2(20%) 

*p<0.05 is considered statistically significant 
 
Table 3: Mentzer index, Transferrin saturation and Anemia on Hemoglobin levels 

 Hb <7g/dl Hb7-9g/dl Hb 9-11 g/dl Total 

Mentzer index > 13 59 (38.1%) 41 (26.5%) 45 (29%) 145(93.5%) 

Mentzer index < 13 2 (1.3%) 6 (3.9%) 2 (1.3%) 10 (6.5%) 

Transferrin saturation<20% 61 (39.4%) 47 (30.3%) 47 (30.3%) 155 (100%) 

 
Table 3 shows that out of 155 anemic patients 
145(93.5%) had a Mentzer index of > 13 while 
only 10(6.5%) had Mentzer index of <13. All 
the patients who underwent the study had 
transferrin saturation less than 20 % making 
it as a 100 % sensitive tool to pick iron 
deficiency anemia. Mentzer index could pick 
up iron deficiency anemia in 93.5% of the 
patients against 100 percent picked up by 
transferrin saturation. 
The receiver operator curves were obtained 
for the different components for calculating 
the Mentzer index and its accuracy in terms 
of detection of anemia.  
 
Table 4: Area under the Curve (AUC) 

 
It showed that the Mean corpuscular volume 
(MCV) was the most important predictor of 
anemia in terms of mentzer index. The AUC 
value for MCV was 0.886 (CI: 95%, 0.806-
0.966, p value <0.000). An MCV value 
between 52.6 to 63.5 fl predicted that the 
Mentzer index would be above 13, thus 
suggesting iron deficiency anemia. 

 
 
 
 
 
 
 

Test Result Variable(s) Area Std. Error p-value 
95% Confidence Interval 

Lower Bound Upper Bound 

MCV .886 .041 .000 .806 .966 

Red Blood cell .044 .024 .000 .000 .091 
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Mentzer index achieved an impressive 
predictive accuracy of 93.5% among patients 
of iron deficiency anemia, as defined by 
transferrin saturation levels in the study. This 
index, calculated by dividing the mean 
corpuscular volume (MCV) by the red blood 
cell (RBC) count, serves as a crucial 
diagnostic tool in differentiating IDA from 
other types of anemia. Furthermore, the MCV 
alone demonstrates a high sensitivity of over 
88.6% in predicting whether the Mentzer 
index will exceed 13, thereby highlighting its 
utility in early identification of IDA. This 
relationship underscores the importance of 
RBC indices in clinical settings, as they 
provide a straightforward and effective 
means for clinicians to assess and manage 
anemia types, ultimately improving patient 
outcomes through timely intervention. 

 

Discussion 

Anemia is defined as low red cell mass with 
decreased oxygen carrying capacity and it 
has several causes. Iron deficiency anemia is 
the most common anemia out of all in 
developing countries (8). It is usually 
diagnosed by using specific markers like 
ferritin, serum transferrin saturation 
(calculated using the iron levels and the total 
iron binding capacity) and other less specific 
tools like erythrocyte indices of which 
Mentzer index has been used the most. 

Our study was designed to evaluate the 
effectiveness of mentzer index in predicting 
iron deficiency anemia in patients. The 
results show a significant association 
between mentzer index and iron deficiency 
anemia, with 93.5% of patients having 
mentzer index greater than 13. This finding is 
compatible with previous studies done by 
Sharma et al (9) and Abdul Husain et al (10) 
that demonstrated 96% patients and 100% 
(48/76) patients had Mentzer index of >13 
respectively. The mean corpuscular volume 
(MCV) was found to be most important 
predictor of anemia, with AUC value of 
0.886. Additionally, the mean MCV value in 
our study was 69.19±6.05 fl in patients with a 
Mentzer index above 13, indicating iron 
deficiency anemia. This is in line with 
research by Korom et al (11) and Salam Al 
kindi et al in Oman (12) highlighting the 
importance of MCV in diagnosing iron 
deficiency anemia in which it was from 72 till 
<80 fl. 
In our study we found that a Mentzer index 
greater than 13 can predict iron deficiency 
anemia with high accuracy of 93.5%. These 
findings support the use of the Mentzer 
index as a valuable tool in diagnosing iron 
deficiency anemia, particularly in resource-
limited settings where more advanced 
diagnostic tests may not be available as 
suggested by Balci et al (13) in Turkey, Jacob 
Ransom et al in Nigeria (14), Heya shah et al 
in India (15) (95.6% sensitivity) and Atika 
Sherali et al in Pakistan in children 
(sensitivity of 82.3% while specificity of 
98.7%) respectively (16). 

Overall, our study demonstrates the 
effectiveness of the Mentzer index in 
predicting iron deficiency anemia. The ability 
to accurately identify patients at risk of iron 
deficiency anemia will allows for timely 
interventions, which can improve patient 
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outcome. The study’s results also have 
implications for resource allocation and 
healthcare planning. By identifying patients 
at risk of iron deficiency anemia, healthcare 
providers can target interventions and 
resources more effectively, reducing the 
burdens on health care systems and 
ameliorating health outcome.  
 

Conclusion 

Our study findings support the use of 
Mentzer index, particularly MCV, as a 
valuable tool for predicting iron deficiency 
anemia. The results may have important 
implications for clinical practice, healthcare 
planning and resources allocation. However, 
there is need of further research to confirm 
the findings and explore the effectiveness of 
Mentzer index in different populations.  
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CASE REPORT 

Glomus tumors in the urinary tract: a rare case and literature review 
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ABSTRACT 

Introduction: The Glomus tumor is a rare mesenchymal tumor that predominantly affects the 
subcutaneous skin of the distal extremities. Solid organs are rarely affected, and the urinary tract 
has been the reason for isolated reports. This paper reviews the occurrence of glomus tumors in 
the entire urinary tract. 
Case Report: We report a case of a 56-year-old female, asymptomatic, with a 5.5 cm renal glomus 
tumor, and review the literature about the urinary tract involvement by this rare neoplasia. 
Conclusion: Glomus tumor mostly behaves as a benign lesion that rarely affects solid organs, 
being the kidney, the most affected organ in the urinary tract. It should be considered in the 
differential diagnosis of another renal cell tumor, especially those that are eosinophilic.   
Key words: Glomus tumor, Urinary tract, Kidney, Bladder, Immunohistochemistry 
 

 

 

 

 

Introduction 

A glomus tumor is a perivascular 
mesenchymal neoplasm composed of cells 
from the glomus body which is a contractile 
neuromyoarterial structure that affects blood 
pressure and thermoregulation by altering 
cutaneous blood flow. It is part of a spectrum 
that includes myopericytoma, myofibroma, 
and angioleiomyoma. It constitutes 2% of 
mesenchymal tumors and affects young adults, 
mostly females. Although affects most 
frequently the skin and subcutaneous of distal 
extremities, particularly the nail bed, wide 
distribution has been described, including 
visceral organs as gastrointestinal tract, bone 
and intrathoracic region (1). The urinary tract is 
rarely affected, being the kidney the most 
frequent location, followed by bladder, testis 
and prostate. We report a case of a kidney  

 
 
 
 
 
glomus tumor and review the literature of the 
involvement of the entire urinary tract. 
 

Case Presentation 

A 56 year-old female, asymptomatic, 
discovered incidentally, by an abdominal 
ultrasound, a left renal mass measuring 5.5 cm.  
A computerized tomography (CT) was 
performed and the expansive solid, 
vascularized and heterogeneous lesion was 
observed in the upper third of the left kidney 
(Figure 1). The radiologic diagnosis indicated a 
solid renal tumor, and no biopsy was 
performed before surgery. 
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Figure 1:  Computed tomography images before (A) 
and after intravenous injection of iodized contrast. The 
images show a 5.0 cm expansive lobulated, solid, 
vascularized, and heterogeneous lesion in the upper 
third of the left kidney. (B) Represents the arterial 
phase. The lesion exhibits greater peripheral uptake of 
contrast in the later stages, portal (C) and excretory (D), 
with hypovascularized central areas (liquefaction). 
Additionally, it is more than 50% exophytic and has a 
discreet impression in the upper calyceal group, 
completely above the upper polar line. 

 
She underwent a partial left robotic assisted 
nephrectomy, with the use of intra operatory 
ultrasound, and a 5,2 cm tumor mass was 
resected. The surgical time was 120 minutes, 
the estimated blood loss was 200 ml, no drain 
was left in the abdomen, and the procedure 
was considered uneventful. Patient evolved 
well, and was discharged home on the first 
day of post-operative. She is well and an 
abdominal CT six months after surgery 
showed no sign of recurrence. This report 
was conducted in accordance with the 
Declaration of Helsinki of 1975.  
 

Pathological Findings 

The pathological analysis showed that the cut 
surface was uniform, brownish with no 
necrosis or hemorrhage. Histologically the 
tumor was characterized by small, 
epithelioid, regular, round cells, with a pale, 
eosinophilic cytoplasm with a round, regular, 
centralized nucleus. There was focal and 

mild atypia. The mitotic index was 
<1/50HPF and there were no atypical 
mitoses. The tumor had pushing borders and 
there was no necrosis, neither vascular 
invasion. The surgical margins were free of 
tumor. Immunohistochemistry study showed 
expression of Smooth Muscle Actin (SMA), 
Caldesmon (CALD), Calponin (CALP) and 
Vimentin (VIM). Proliferative activity (Ki67 – 
MIB1) was 2% (Figure 2). PAX8, Desmin, 
CD34, CD117, Cytokeratin 7, Cytokeratin 20, 
GATA3, Chromogranin, Synaptophisin were 
negative. The expression of Succinil-
Desidrogenase B (SDHB) and Fumarate 
Hydratase (FH) was preserved.  

 

 
Figure 2:  Routine hematoxylin and eosin (H&E) 

staining demonstrates a proliferation of homogenous 
round cells with round to ovoid nuclei arranged in 

multicellular layers around blood vessels. There are 
mild nuclear atypia and no mitoses (A) 100 × 

magnification; (B) 400 × magnification. 
Immunohistochemistry shows expression of Smooth 
Muscle Actin (C) and Vimentin (D). 400 x and 100 x 

magnification respectively. 

 

Discussion 

Glomus tumor affecting internal organs is rare, 
and few cases have been described in the 
urological tract. Kidney is the most frequently 
affected with 25 cases published in the literature 
(Table 1). It affects man twice as women, from 8 
to 81 years old (mean 48.4 years old). Measures 
from 10 to 160 mm (mean 46.6 cm). The surgical 
procedure was partial or radical nephrectomy, 
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10 cases each. Two cases were described as 
inoperable, and the method of treatment was 
not described in 3 reports The great majority 
had a benign behavior and patients are 
described as alive and well from two to 62 
months (mean 14.8 months). Three cases (12.0%) 
were described as malignant. Two of them 
inoperable and one measuring 16 cm that have 
recurred after a radical nephrectomy. The two 
patients with inoperable tumors died of the 
disease, six and seven months after diagnosis.  
Bladder is the second urinary tract organ 
affected by glomus tumor (Table 2) (2-6). There 
are six cases published in the literature, affecting 
twice as men than women, with a mean age of 
69.7-year-old. Gross hematuria was the main 
symptom. Tumor size was variable from 6.0 to 
65.0 mm (mean 24.8 mm). The larger tumor 
showed nuclear atypia, necrosis, and high 
mitotic rate, and patient died from the disease 2 
months after treatment. A second malignant 
glomus tumor was managed with radiotherapy, 
showing resistance to treatment, and patient 
died from COVID with disease 12 months after 
diagnosis.    
There are isolated cases of glomus tumor in 
testicle (7, 8) both benign and one malignant 
glomus tumor affecting the ureter and the 
prostate (9, 10).   

Immunohistochemistry shows consistently 
expression of SMA, Vimentin and type IV 
Collagen. CD34 positivity is variable, mostly 
negative. Desmin, CD31, S100, Cytokeratins, 
Chromogranin and Synaptophysin are negative. 
Genetic studies have been shown 
rearrangements of NOTCH genes, and BRAF 
(V600E) and KRAS (G12A) mutations (11).  
The main differential diagnoses are 
myopericytoma, paraganglioma and carcinoid 
tumor.  
Considering the kidney, the main differential 
diagnoses are the juxtaglomerular tumor, 
angiomyolipoma and eosinophilic tumors 
especially SDHB deficient carcinoma. Immuno-
histochemistry can easily exclude 
angiomyolipomas (HMB45 positive) and SDHB 
deficient as well as other eosinophilic tumors 
(PAX8 and cytokeratin positives). Recently, it 
has been demonstrated that juxtaglomerular 
tumors express GATA3, serving as a useful 
marker to differentiate them from glomus 
tumors (12). GATA3 was absent in the current 
case. 
Malignant glomus tumor are rare and the main 
criteria for malignancy are marked nuclear 
atypia, mitotic activity, the presence of atypical 
mitosis, deep sited tumors and size over 20 mm.  
 

 
Table 1: Summary of the clinical, histological and immunoexpression aspects of the glomus tumor affecting the 

kidney

Ref. Age Sex 
Presentatio

n 
Size 

(mm) 
Nephrectom

y 
Atypia/ 
necrosis 

IHC 
(Expression) 

Mitotic 
activity 

(/50HPF) 

Ki67 
(%) 

Follow-up 
mo 

Our 
case 

56 Fem Incidental 52 Partial Focal 
atypia 

SMA/VIM/CAL
P/CALD 

<1 2 NED(3) 

(14) 60 Fem Pain 110 Inoperable Present SMA/CIM/CAL
D/CALP 

NA 40 DOD(7) 

(15) 67 Male Microscopi
c 

hematuria 

27 NA Absent SMA/VIM/CD57 None 1 NED 
(15) 

(13) 8 Male Incidental 
/TSC 

50 Partial Absent SMA/P53/RENI
N 

10 10 NED(16) 

(16) 31 Fem pain/ 
abdominal 

160 Radical Present VIM/COLIV NA 10 DOD (13 y) 
Local 
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mass recurrence 

(16) 33 Fem Abdominal 
mass 

95 Radical Absent SMA/COLIV NA NA NA 

(16) 55 Male Hematuria 15 Partial Absent SMA/CALDESM
ON/ COLIV 

NA NA NED 

(17) 57 Male Abdominal 
disconfort 

20 Partial Absent SMA/VIM/COLI
V 

2 2 NED(12) 

(18) 46 Male Incidental NA Radical NA NA NA NA NA 

(17) 46 Male Incidental 50 Radical Pleomorfi
sm 

NA 7 NA NED(6) 

(17) 66 Male Incidental 58 Radical Absent SMA/GATA3 None NA NA 

(17) 62 Male Weight loss 18 Partial Minimal 
atypia 

VIM/SMA/CD57
/COLIV 

None <1 NED(2) 

(17) 44 Male Back pain Inope
rable 

Inoperable pleomorfi
sm 

SMA/VIM/COLI
V/ 

CD34 

Low  DOD(6) 

(17) 36 Fem Incidental 17 Radical Absent SMA/VIM None NA NED(8) 

(17) 17 Male Incidental 21 Partial Absent SMA/CALD None NA NA 

(17) 41 Male Incidental 10 Partial Absent VIM/SMA/CD34 None <2 NA 

(17) 46 Male Microscopi
c 

hematuria 

70 Radical Necrosis 
and 

hemorrag
e 

SMA/VIM/CD34 3 10 NED(15) 

(19) 36 Male Abdominal 
tenderness 

23 Partial Focal 
atypia 

SMA/COLIV None 1 NED(62) 

(19) 81 Male Incidental 40 Radical Absent SMA/COLIV None NA NED(24) 

(19) 48 Male Incidental 73 Radical Focal 
atypia 

SMA/COLIV None 1 NED(33) 

(17) 53 Fem Abdominal 
disconfort 

25 Radical Absent SMA/CALP/CO
LIV 

3 10 NED(6) 

(17) 55 Fem Incidental 20 Partial Absent SMA/VIM NA NA NA 

(17) 60 Male Incidental 25 Partial Absent SMA/CD34 NA NA NED(8) 

(17) 71 Male incidental NA NA NA NA NA NA NA 

(17) 34 Fem Flank pain 
(pregnant) 

NA NA NA NA MA NA NA 

*DOD – Dead of the disease, NED – No evidence of disease, NA - Not available 
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A small subset is inherited, being described 
as part of Multiple Familial Glomus Tumor 
related to the inactivation of GLMN gene, 
Neurofibromatosis type 1, related to the 
biallelic inactivation of NF1 gene and 
Tuberous Sclerosis (p.Pro1315Leu) (13).  
In conclusion, Glomus tumor is a rare 
mesenchymal tumor, affecting rarely the 

urinary tract, mostly the kidney, with a 
benign behavior in the majority of the cases. 
Smooth muscle antibodies, especially SMA is 
always positive together with Vimentin and 
type IV collagen. Large tumors, intense 
nuclear atypia, mitoses and necrosis are the 
main characteristics of aggressiveness.  

 
Table 2: Summary of the clinical, histological and immunoexpression aspects of the glomus tumor affecting the 

bladder. 

Ref. Age Sex Presentation Size 
(mm) 

Atypia/necrosis 
 

IHC 
(Expression) 

Mitotic 
activity 

(/50HPF) 

Ki67 
(%) 

Follow-
up 

(months) 

(20) 85 Male Hematuria NA Atypia/necrosis SMA/CALP NA 60 DWD(12) 

(2) 44 Male Hematuria 16 Absent SMA 25 5 NED (48) 

(3) 57 Fem Hematuria 6 Absent SMA/VIM NA NA NED(24) 

(4) 58 Male Incidental 25 Absent SMA/VIM/BCL2 2  NED (12) 

(5) 63 Male Hematuria 12 Absent SMA/CD34/IVCOL NA 5 NED(12) 

(6) 57 Fem Hematuria 65 Atypia/necrosis/ 
spindle shaped 

cells 

SMA 250 NA DOD(2) 

*DOD – Dead of the disease, DWD – Dead with the disease, NED – No evidence of disease, NA - Not available 
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